srNopsis Serum haptoglobin has been estimated quantitatively in 25 patients with haemolytic disease, and its diagnostic value assessed by comparing the levels with those obtained in 1 lOnormal subjects, in 149 patients with other forms of anaemia, and in 37 patients with non-haematological disorders. The normal range was found to be 33 to 213 mg./100 ml.; subnormal levels were found in 80% of patients with haemolytic disease or megaloblastic anaemia, patients with haemorrhage into the tissues, and occasionally in association with other diseases. When taken in conjunction with other clinical and laboratory features this simple biochemical estimation can be of diagnostic value.
Haptoglobins are a group of serum proteins, originally identified by Polonovski and Jayle (1939) , which have the characteristic property of combining with haemoglobin to form a stable complex. Quantitative estimation of haptoglobins depends upon measuring the amount of this haemoglobinhaptoglobin complex formed when the test serum has been allowed to combine with free haemoglobin either as oxyhaemoglobin or methaemoglobin and is therefore a measure of their haemoglobin-binding capacity. Neale, Aber, and Northam (1958) showed that in patients with excessive haemolysis clearance of haemoglobin from serum leads to absence or reduction of haptoglobins. Serum haptoglobin estimation may therefore be of value in the diagnosis of haemolytic disease (Nosslin and Nyman, 1958) but clinical interpretation is difficult because of low levels occurring in some normal subjects (Table I) . Furthermore, Allison, Blumberg, and ap Rees (1958) found a complete absence of serum haptoglobins in 2 % of normal healthy British subjects and in 30 % of healthy Nigerian subjects. It has also been recognized that decreased levels are found in association with hepatocellular disease (Nyman, 1959; Owen, Mackay, and Got, 1959; Williams, Speyer, and Billing, 1961) . Raised levels have been found in serum from patients with infection, malignancy, connective tissue disorder, biliary obstruction, glomerulonephritis, pyelonephritis, ulcerative colitis, arterial disease, acute rheumatic fever, myocardial infarction (Owen, Smith, Padanyi, and Martin, 1964) , and haemoblastoses (Ivdnyi, Sochman, and Ivanyi, 1961) . Both high and low levels occur in patients receiving steroid therapy (Brus and Lewis, Received for publication 31 March 1964. 1959; Borglin and Nyman, 1961) . Doubt has therefore been thrown on the diagnostic value of this estimation, and so we have assessed its use in the investigation of patients with haemolytic disease and compared their levels with those from normal subjects, patients with other forms of anaemia, and patients with non-haematological disorders. (Smithies, 1955) . Quantitative estimation was made up to 250 mg./100 ml., but where the level was in excess of this concentration it was recorded as greater than 250 mg./100 ml.
In 19 selected cases red cell survival was determined by the radioactive chromium technique (Veall and Vetter, 1958) , the patients' own cells being labelled by 51Cr, washed in saline, and later reinjected. Blood samples were taken after 15 minutes, 24 hours, 48 hours, and then at three-day intervals until the 5"Cr half-life had been passed. The results were expressed in terms of half-time for the disappearance of "'Cr from the circulation (Ti 5"Cr), without correction for chromium elution. Due to uncertainties with regard to the activities of some of the 15-minute specimens, the 100% value was taken as the activity found after 24 hours. The mean Ti 5"Cr by this method is 25-5 days. In later studies the labelled red cells were washed in a phosphate-citrate buffer, as recommended by Mollison (1961) . This procedure decreases the elution of chromium and prolongs the Ti 5"Cr to 32-5 days (range 28-33 days).
Haemoglobin, serum bilirubin, and other haematological data were obtained by methods described by Dacie and Lewis (1963) .
RESULTS
The serum haptoglobin levels have been charted according to their respective clinical groups (Fig. 1) : . N . . , , f . -r ' 6 _ 2 < l i m i t s in eight of the 25 cases, all of which had low levels of haptoglobin, flve with marked anaemia.
T h e r e was little general correlation between the .on of serum haptoglobin levels in 11 levels of serum haptoglobin and the haemoglobin concentration.
NORMAL SUBJECTS In 54 males the serum haptoglobin range was 40-213 mg./100 ml. (mean 108 mg./100 ml.) and in 56 females 33-190 mg./100 ml.
(mean 111 mg./100 ml.). The mean for both sexes was 110 mg./100 ml. The distribution showed a positive skew curve (Fig. 2) . In only one subject was the level below 40 mg./100 ml. so this has been taken as an arbitrary lower limit of normal in this investigation. None of the 14 subjects under 20 years of age had a level above 120 mg./100 ml. and none of the 14 subjects over 65 years of age had a level below 80 mg./100 ml. Apart from this suggestion of MEGALOBLASTIC ANAEMIA The range in the 33 cases was 0-110 mg./100 ml., 13 having levels below 20 mg./100 ml. and eight above 40 mg./100 ml. The patient with a level of 110 mg./100 ml. had a haemoglobin concentration of only 6-6 g./100 ml., but also suffered from pyelonephritis. The one with a level of 75 mg./100 ml. had classical pernicious anaemia of mild degree (haemoglobin 10-5 g./100 ml.). RECENT HAEMORRHAGE The levels in these 27 cases covered the whole range from 0 to over 250 mg./ 100 ml. Those with haemorrhage into the tissuesovarian cyst, ectopic gestation, haemoptysis, thrombocytopenic purpura, cerebral haemorrhage, fractured femur-all had haptoglobin levels below 20 mg./100 ml. Cases 27 and 28, with thrombocytopenic purpura and haemoptysis due to idiopathic pulmonary haemosiderosis respectively, had normal red cell survival times. The patient with the level of over 250 mg./100 ml. had an infected haematoma.
RETICULOSIS Of these 20 cases only one had a serum haptoglobin level below 40 mg./100 ml. This patient showed no evidence of haemolytic disease or haemorrhage into the tissues. All three patients with high levels had Hodgkin's disease. Cases 29 and 31, who had levels of 230 and 72 mg./100 ml. respectively, had clinical and haematological evidence of haemolytic anaemia confirmed by reduced red cell survival times (Table III Apart from patients with known haemolytic disease or megaloblastic anaemia, in which there is also an increased rate of haemolysis, subnormal levels of haptoglobin were sometimes found in other disorders. In those with either hypersplenism or sideroblastic anaemia low levels correlated with reduced red cell survival. Several of the patients in whom the recent haemorrhage was into the tissues had absent or reduced levels of haptoglobin. It has previously been suggested that the mechanism causing these low levels may be similar to that which occurs with haemolysis (Richardson, Glick, Bates, and Shinton, 1963) , the haemoglobin-haptoglobin complex in this instance being formed from haemoglobin which has entered the plasma following organization of blood clot. Reduced levels in hepatobiliary jaundice is a well recognized feature, but it is possible that in some cases it may be the result of increased haemolysis, as decreased red cell survival has been demonstrated by Pitcher and Williams (1963) in patients with hepatitis. Two of our cases with this condition showed haematological evidence of increased haemolysis but the red cell survival time in one of them was found to be normal. Williams et al. (1961) could find no correlation between serum haptoglobin and red cell survival times in patients with hepatitis but neither is there evidence that low levels are due to decreased synthesis (Owen et al., 1964) . The patients who had iron-deficiency anaemia or lymphosarcoma and had low levels of serum haptoglobin showed no evidence to suggest that these were a consequence of release of haemoglobin into the plasma from any cause and so it is probable that these were extreme examples of the normal range.
Red cell survival studies using radio-active isotope techniques are probably the most accurate method of assessing whether anaemia is due to increased haemolysis or not, but they are time-consuming procedures which require special equipment and take several weeks to complete. On the other hand, serum haptoglobin can be estimated in any hospital laboratory.
